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[ASM] 

[Asf] 

S^- <^l§Kr y o Vt S, ^]#^ 

*Ml§Kr ^3.5^ ^ a o V 7 ] +3.?)^ H 0 V^^ ^Sj-e^ <*o^ ^gO- 

[tflss.] 

S. 1 

[^^1«H1 

Sl^^l, #SlTf#5ll^B]H., ^BjAJl^, Al^- CH^ ^a. 
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{Polynucleotide Coding Polypeptide Having Function Related to Pyridoxine 
Biosynthesis} 

^1, ^-§1 ^11*13: 25] o>p1^a> X\<£^ SOR/SNZ 5fl^^7l- ^^171 -n-S. 

(stationary phase-induced protein)^] K0G1606 sfl^S^ fHr?!: ^r^^-i:^ 
o]-t:1^a> x^^zf #5^i§(Clustal)W# °l-g-§>^ tiling ^o]rf. 

M *ti^ ^BiS tfl^ ^ tflW -g-#<^Hl tfl«t SDS-PAGE 

g-M ^o]cf. 
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JSloljg H^Sl ^S(51^51)# M-Bfvfl ^o]cf . 
<5> 51 4^r ^ ^5}^ ^ 7l^g; ^ #Sl^E]H.# 3^§Rr 

(u}^ ^el^H ^\ -fKEjs] Aj-^oit^-. 

<6> 51 5a^r £ 5qslS.Al ^-^ 71^0- ^^H.^- 

tfl* oV^Aji^ 51^€ T2 ofl^tfl <>] =§^HH 7<H ^«?> 

<7> 51 5b^r ^ ^3 S^S-A} Aj^-Aj 7l^# ^ 1-5} ^ B] 

<8> 51 5c^r ^ ^Sl^-A] Aj^-Aj 71^ ^ §5^E};E.# 3^ 

*r #SlTf#5fl5LE]^, M.*] X\<*i£5L IS] <*7H<*S. ^l^^^l §5] Tr^^B] = 6\] 
cfl^t - # ^o_^=7]- 51^ ^ T2 ^a}^ 19^ ^o> 

7>Hl- ^(^S-A] ^ 7> ^ 3,^^ t]-HH ^-S]-^ ^-S)^ Aj-^olcf. 

<9> 51 5d^r ^ Aj^-Aj 7l ^g- ^ *g E] JL # 3.^*} 
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cfl*V oVE^i ^#511^.^371- 5L<$ ^ T2 #aHH 19^ ^o> 

<io> £ 6a^r ^ ^1 5xje]s.A] ^ #sl^El = # s^§> 

cfltt ^HlAj^ ^rf# 5113^1371- 51<y^ T2 ofl 7 l^-dlo] ^x}d\}x] 7<H ^ 

*m -fKS-C^rc)^ tilBl-^ B6^51 ^7>§l-xl ^ 5)1 m^l tl4=HH -n- 
HJ^I A>^ojcK 

<n> 3 6b^r ^ ^^1 5q el a] ^ 7 i^o. §el^El3# s^§> 

^ 1-Sl ^#5)1,2.^ 3, ^-§1 A-l^Jr i$] ti 7 H^£ o]Jp^xl §el^#e^ElH.oll 
cfltt ^BlAj^ ^rf#5ll3Bl37l- 51^ T2 ofl 7 ]^-cfl^ ^7,}d\]X\ 7<H ^ 

<12> 51 6c^r ^ Ir^Sl xrlel^-A] ^tg-^ ^ 7^0. l-el^El51# 3.^^} 

ir #S1tt#5H O.H13, ^-§1 Alibis 1*1 ^7lAl^S. ol^^^ ^^-s e ^El3oll 
tfltt <?>B1^ ^ff#5ll3El37l- 51^ T2 6 fl7l#tfl°] f*HH 7^ 

xl-ej -^-JB-C^sls-Al-^Cpyridoxamine)^ ^7>tt ^Sel i=l 41 °1H ^-21- ^ 

-fKEj^l A>^olc]-. 

<13> 51 6d^r ^^1 ^51^-^1 W$ 71^* ^ #5l^Bl3# 

*r #s1tt#s115lh13, ^-§1 A-i^ttis is] <g7l Ails 01^01^1 ^ei^f#5ll^El3oil 

tfltt ^HlAj^ ^ff# 511^. Hi 5171- S.<®& T2 °fl7l#tfl°l f*HH 7<H ^ 

65-7 



<14> £ 6e^r ^51^-^1 ^ 7l^^r ^ 5L^§> 

Al-el- ^S(^i^#-5-^(pyridoxal-5-phosphate)«- ^7>tt ^lS^ ^41 ^ 

Hi X^-SRr ^Si^ 7fl S^" ^^IMl, ^1# 

3 «^ ^*)l§Kr ^#^1 ^Ml^Rr ^3Sl^ «o^ ; ^ 41-71 

^^^r <2°1^1 X^Kr ^#^1 ^-g- S^ofl & 

?t ?4°1^-. 

<16> TZ]e)S.Xl^ tilBl-T?! B6^^1 ^ ^fS.^, Al^-o) ^^-ofl ^^^o] 
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(PLP)J5-S ^ift^cf. PLP^r H.€- ^ tfl^l- ^-g-ofl W ^^\- 

5U^-. M|^^o> ; ^ ^ ^ ^>^1 ifle^ SlSl^A]^ ^ 

?H 9X^, e^UC label ling) <£^# ^ 

§H i-c] ^-Al-D-^l-S.i(l-deoxy-D-xylulose)^- 4-§l H. ^-L-H efl o^a- 
hydroxy-L-threonineH 5qsl^A]o^ ^l^xfls. ^l^^lcl-ji ^XIji 5>lT}(Yang et 
al., J Barter iol., 180: 1814-1821, 1998; Laber et al . , FEBS Letters, 449: 45- 
48, 1999). pdxB9\ pdxF^r ^^-^-L-^S.^ -*3^M1 ^^Rr ^ , j9ffe4 
^ ptfx/^r 1-C]^-Al-D-A]^-S.i5l- 4-§lH.^-Al-L-H5ll.$-\i, ^ ^^-^-S^B-1 

^ ^HHl #-2-^ ^§Rr *U<?>S|jl ^i^-CHill et al., 

J. Biol. Chem., 271: 30426-30435). 
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<!8> ^^a] JiS- 6 )] 91^^] ^sL*- ^^R4 

^4^1 ^S. ^-scf^ ^m^CTazuya ef 

5/., Biochim. Biophys. Acta. 1244: 113-116. 1995). ^s)^: ^l^r^r ^€4: 2} 
10*8 ( label ling) <3^# -f-§>^ ^-^(glutamineH <$ <8= S.S.<y a}?^^! 
^ ^lefltil^K Saccharomyces cerevisiae) ^^^^l^-S. JL^H^^-S. ^-^2]^ 

n/ cot /ana) Sor7 -fr*I*Hr cfltt « 0 Ve H A ^ *\}^S}±= 

^Sl^ d >7l^ f AixH j^s-a]^ 

-fr^^Hr 3}°l^(Ehrenshaft a/., £zr/\ Genet., 34: 478-485, 1999). 

^H^t^. o^^e^ ^^Q^Aspergillus /7M//a/7s)^°lH Sorl ¥ 

^Khomologue)^ /*flri -fr^M ^5q&o.^, ©1^- /*Zc2(-^ 
£r -fr^ S«l ^slJL 9X^ ^l^KOsami a/., /. Biol. Chem. , 274: 

23565-23569, 1999; Ehrenshaft and Daub, /. BacterioJ., 183: 3383-3390, 2001). 
^s.*- o]^*> o^^^s-o] tfl^ofl^ %-^z\}7} M-Bfq-xl e^tf^ 

^S#^ ^S.7> ^ *KI^* 71-^1^ ^ 
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3 ^*H=h €^fl ^^RJ. ^^^1 ^€ -fr^S li^r ^7] 

^tflC Arabidopsis thaliana ) t'V 0 ! t)l°l^ll(piridoxal kinase)S 

SHS* ^Hl ^ # &^(Shi et al . , Plant Cell, 14: 575-588, 

2002), Pdxl^ Pdx2 tfl^ afl^tfl -fr^x]-^ o>^i ^ 

41 ^^^4 tflsfl ^.cf ^ ^jil- ^<»itf. 

££n> 3j.^6fl ^Til^ -fr^l- K^SLS. «M &7§?\^x\o]T£A]^ 

^11-^ 2.^ ^^1^ ^ H o Vl ^l tfl*IM*r ^^7]- 7^ & 



65-11 



^^§>7lM- n 7l^# ^^1§>^ %°], ^-§-£j ^^Hl V}^^ SJ-o] 

<22> TC|-BH ^ TgJ-^o] 22-^ ^ 7}^ §^^B]IL# 

<23> £ 5E rf^ J%^*$ 7 l^o. #S]^B]H.# 

<24> ^ IE Cf^- 4 V 7l #SlTf# 31 25. ofl tfl^ ^E]^!^ TT#efl O, 

^ ^s^- rtjBlS. ^^^«r€ afl^^ 

<26> IE ^-^^ ^Kg; <**fl§Rr « c >«^ ^l^R^l Si*}. 

<27> ^ 5& cf-E- ^-^^ ^1-51 <*Ml§Kr ^3.5]^ y o Vl ^* 

<28> £-1^33 IE ^ ^r^^r ^-7} ^ y o V ^* <£°1^1 3.^- 
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<29> «g ^S*fl 5>H, 3I|B]SHQ 7]^ 

^^l^r ^t^^M $1^31 ^^Sl^r ^^(GeneBank accession number NP 19576 

1)51 0>T3l^A> *\<&-& 7)^S. §H H5|^H1- A>-g-§><^ ofl 7 l^-tflS.^-Bl # 

# cDNAl- ^JL, n^^l ^7l^<g a ^^Jr is] U^HI^r, *U> #(Open 
Reading Frame HI o}v] ^ 1 ^ ^I^Jl 25] <5>^i^r a^^- 

^ n^^l s^^l-^r #5l^ElH.5l ^x r ^-g- ^, n C DNA# S^Rr *fl2:^ 

^-^ HjjBll- tfl^ofl ^ ^*Al^ #^Al7l31 3LS^-Bi <£o^ #Sl^Bl^Sl £ 
7 r ^# ^ 3 ^€ SHlSrStul, M-o}7r cDNA^ <g 

5q^s.#, sq^^-s-^Xj-jaJ. ^ tilBfi?! B6^ ^ 5.3LA1 xx)^s_^oi ^^ofl 

B6^1 ^f§Kr til Hi i?l f> itJelS.^-ol ^J^ofl 31 ?3*\SLS- a-^^" 

<si> -#7HH °1*HH, "^^1 
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^ ^ 7]*"<>]& ^^6fl rf^o] ^^^Cf. 

<32> ^^6.5., £ ^Sl^ W$ 71 $Hr S 

^§Kr #e]Tf#5flJ2.Bl-^, §>7l (a), (b), (c) ^ (d)^ #s1tt#^1^.e1-# # 

<33> (a) *1<1*1Jl. 2^1 71^^ ^1^A> XJ<g 3^§Rr 

,2-ElH.; 

<34> (b) ^i^^S 2^1 71^51 6>Til^A> X\<£°] -g^o] Jf£~£ S^Kr #5] € 

#sl^f#?ll^.Bl= ; 

<35> (c) ^11*]Jl. 2^1 7l^fl^ 6>p1^a]- £2^§Rr ^51=1 #51tt#5H 

<36> (d) ^l^iS. 2^1 7l^ o}T2] A-l^Sl ^^o] S^Rr ^T^€ 

<37> nelui S^Rr °1§HH, "^sl€ 1-sl Tf #511-2-^1 

^"ir #5l^ff#5ll .2.1=1 H., ^-§1 ofl 7 l^-tfl( Arabidopsis 

thai i ana) *\]*\ l^Tf# 31.2.^ ^ tt#5112.b1 = # lg--f}-l& §el^ 

#511 J2.E13E.1- S.¥ §H , 7>^- lE^r °1^ 7>^"Sl RNA I&^r DNA^l #^-*H 

1- n^p- aig-§K=, ?ASl^ neiS-S. #7l "^sl€ 1-^ ^#5)1.2.^" 

CDNA# Xf§H ^#31-2.^1 ^^SLS. 1"^ TT#312-El H. ^-n> 6} 

q^-, M-o> 7 f ^#^1 -^1 o B7i^-tfloflAi ^sq^ gDNA# s^-W. «^7H, ^ # 

tgS] 7flAl Lfl-g-, ^-§1 ^ 2^1 6>p1^a> ^ ^t^Jl 1^1 
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^A^, na x$ «g^|ofl 7l# ^ofl 7ls§Rr *>, cDNA# A oM Sj- 

*J-*} ^Ajjq^ #^TT#5ll^ = 5] « 4>7l gDNA^ £-5] ^ ^ A> <2] 

<38> 5&*r ne) ji X^Rr °1§HH, "^II^J: 2^1 7l*fl€ 

4^1^ Aj^o] ^ 7}^SLS. #^7lH « C V^# 

xtfl %Aj o_ 1 ^lt^Si n 71^, s ^ 71^ ji-fj-^ 

oil 71^51 o}^-^ ojs^^ ^jg^-cofl^ Jf£- 5E±r 

£-£r ^7-1 5] Ai<gl£jr 2*fl 7] *fl ^ ^p] A^^. oj^Lo^ 

^ 7]^ JL-fr^ 7lrfl^- ^ $lrf. ^-§1 £ #^<>1H Alibis. lS^oflA-l 

226«I ^pj^AV A ^ ^-^^r SOR/SNZ sfl U B) ( °] s] ^ sfl^sHl #3Rr 3L^#£r sr| 

5]ii7l nfl-g-ofl, Ai<gi£jr 18^5] aj-o^ ( U p S tream) ^-^r A^^jr 226^3] 

§KK downstream) ^ o^i^ro] ^aJs]^^, n §^ 

^ ^IbKSL, ^3*1 #sl^B]-7 r 7>*lfe 7]^ i-fr^ ^1^. ^^^-31 

A> 7 j "A-^WlJr 2^11 7]7fl^ 6>Pl^A]- A^^ AJ^O] ^'^l A^l^Jr 2$) 
A^S o]^^^l ^e]^E]^ollAi SOR/SNZ Sfl^s^ S.nflol j=L g. > 2^ ^ <g 
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^B] = # ^ ^ o}^. SOR/SNZ sfl^sl £^0] tLW-ofl^) 

^1 ^ S.*fl°I ^-^r^ ^ ^ ^(multiple sequence 

alignment) 3 «1:5M- =r ^ "^I^Jl 2^1 7l*fl 

^ o>nl^A> X\<*°\ ^i^o] Jf^'-o^ A-^tflJr 2S. ^l^^^l #e)^E]H.ollA-i 

x\<£°] ^ajo] SOR/SNZ Sfl^E) £.nfl ^ <H^<y ^o] Hj-BJ-^s}-^, 

SOR/SNZ 3(1^ £nflo]oi ^o] H]-5J-^e}-tK o^7lA-] ^ 

y o V ^^ ^ 7l*fl ifl-g- ^ 7l#oll 7]^}^ ^^>2l 

^ ^ Vflofl ^ ^H^, 3^ ^-7] -g^o] Jg-Eflo] §2l^El 

H-7> 7l^ ^ ^ 7l^# a^*] 7W^7}°] n> 

<39> -#7HH nsl J7 ^^«^l# Sig-§Kr <>1§HH, "^il^J: 2^1 7l^^l 
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<^^1 ifr*>^ #el^E]^# 3.^ is}^ , §>i4 ^ff#efl o,b]3e.(^^^ 

^ #Sl^E]^7> 7>^1^ ^, Ait tij ^. 2^] o>p1^a>^ S #S]3gE] 

efS., ^1^5]7l Aj o}n]^A]-o] ^Sj;^ o]-p] ^Aj-jz}- §]-«1-A}o_5. ^l-fi]-^ , n^*V 
§1-14 ojAj-o^ -^^h^s s^-g].^ ^-^j O.EllE.S.^-Ei 

B] H.ir <^§1 ^Sfl^ #S]3gE]H.^ 7l^# efl^ltfl, o>Pl^ 

C] ^^^1 ^1^, i# ^ S^r <^^-<0# iSA^R, 3^1 o] 
ASL ^-Efl^ #S]^^^7f 7>*l*f 71 ^t- ^§1 JM*-^ ^7>AlS-, -g-<L 

i^K#)# 7>a1^ ^sI^bI-je ^t^S ^3 #el^B]-7l- 7W^ 71 
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^ ^°H, Str -SAS §>^i ^ oj-pj^A]-, ofligcfl o>s 7 l\i^: 2. 

^5L §S]^E]H.7l- 7}*\^ 7}^ o^^} %°]t\-. ^ #^^B]3E. 

Sfl^ ^3^=7}. 7fX^ 7l^# il-fr^ ^O]^. TgT$6\} olo]A^ 

^I^J: 2^ A^i^Jr 18«i^^ 226*1 <>H ^ *\<* Jf^^r SOR/SNZ sfl^s] Htifl 
91SLS. ^91^9X7} nfl^-ofl, A-^tfiJr I8«i^ upstream) ^-^ ^/IE^r ^1*1 

JL 226*&2] (downstream) ^ °l A o v ^ <>M *1 u\ , n 

#5l^B]- Jitf^ ^ ^JE, a^S] ^ ^e^Bl-71- 7}7]±r 7}^ M. 

-fr^" ^°l^f. M-°>7}- A^i^Jr 25] o>rJl^A}- A-^g. oji^o]^] §^ ^e];E.o1H 
SOR/SNZ sfl^B] Hnlio] t L a. j a= Ai<g*iJr 18*1^ 226*1 °H i^tf: ^ JfH.^ 

Jl. 25] o]-^A] ^^^7} 7}*]±r 7]^, ^ ^^^-^1 

7l^# ^ $XA. =L 7 A^r SOR/SNZ Sfl^e) SLrfflo] Jf*-^ §>u(- o^o} 

Ai^(^l ^ ^DflOl ^)## r^-# Ai<g tg-AjO^ tilJj 7 # OVo} 
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#5l^B]-7l- 7}X1^ <^<5) iL-fr^ #^3gB]-# ^ »S >HI >H 

^ ^ 7]^ o^Sj ^ 0-§j-^ 7 j-o] w o V^t= p>^-7l-Xl olO-oflA^ ^7}°1 

<40> tt^, ^3 5tl^S.A] ^-^ 7]^# ^ #S1^B]IE.# S^Rr 

A^^ §5^E}3L°] 7]- j S j t^S-A] ^ 7l^g; <^ 

^7l^£ A^T^Jr 2^ o>t:1^a> A^^ °]i=Lo^ 7l Ji 

#e)^Hl^7l- 7M^ ^ofl £-*fl5|*l ^I^S 

7]^1 rf^oj 5.n)|oio.s. SOR/SNZ S^o] a a^^s 2^1 

Ai^^S 18*1 <*1H 226«i o>T3l^A> A|<g Jf^g; S^Kr A^ttlJr 15] gflxg- Jf 
* X^Rr §elTf#5ll-$-B]H.ir ^Jo-jo] N- 1 ^^ O^^M: S^Rr -i:^ 

§Sl^^H.7l- 7>Xlfe A^Aj ^ 71^8; iL-fr^ 
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^1 7] £] cl el-2. ^^jr is] <HJf^-°lH §5l^r#efl^.E]H.£ ^^l- 

^71 A^o^ A^*lJr 2^ oj-ul^AV A^^ S^Kr #5l^E]H.3] 7]^ <^ ^ 

^£r, £ /fl^Kr Ai<*ti}Jr 151 <*7l X\<^, A)<*t£3L 2^1 Oj-P] 

^ 71 Bf £ *$*Vl*\Si\ 7] A % ^?1H1 7l^ofl 7l^§>ir *t ^A}*] -f-^ 

^1 ^ ^ iJH ^°13L, ^ 31 5^ #S]^f#efl O.HlH.7> <#Jr<2}-^ 

El^7> A^ttiJr 2^1 oj-^l^S. ol^^A] S-^^^Q ^.6. 7l -o. ^ 7 j.o} ^ 
U-^iE. ^^MS. ^^7>S1 ^l-o} ^ tt^ vflofl ^o]rf. neilLS. 

A^*}^ loflA] 7]Bl-Sl Jf^o] ^T^t^S aSY^l l-e)^B]=7> s| e) 

^ ^£ 71 5Hr^, 7] ^ #^^El=# ^ ^o) 

^A}<^ 1-^-^1 ^ «^ iflofl 4r*Hr ^, Al<g*lJr o^hu^ SL^f- 

<4i> ^ ^^^1 SlSl^^l ^ 7]^^r £±r #Sl^HlH.# S^Rr 

^S>Cf. A^«]Jr l°fl 17^ ^71 A]<g S^SKr #51 ^#^15.^ = ^ A] 

#^3gEl^7l- 7># ^ ^ ^-A] ^ 7 j ^ °. 7> ^ ^o_^_ 7] ^ 

S)7l nfl^-clrf. 
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<42> ^ ^$] ^S^A] A^Aj 7]^# ^ S^Rr 

<43> ^Aj sj-^ 7}^4r 5fe #Sl^H]H.# S^Kr ^tt 

#5fl^.B]H.7> Cf^ w o VAlO S ^^T, H^tr #^Tr#£fl-$-^H-^r ^^^Jl 

2°fl 7]7fl^ ^H^AV 62 % olAj-o^ Aj-Jt^^- Xl^igAi ^Aj ^ 

^7>#o] ofl 7 l^-tfloflA-l ^r^n^S. 22] ^ a> A^^. c^^zl 

§^^E]3E.^, £. 1 « £ ^H^l ^ ^-^l^^r , SOR/SNZ 

sfl^ej^ ^--fr^ ^7]y] fts. ^^91 K0G1606 sfl^sH 4-*}^ ^ ofl 

71^3-^5] ^ll^^l ^r^^ ^ ^^^(ethylene-inducible protein-related 

protein; Genebank accession number NP188226) ^ ^Httflo] x|H 2 Ai5]. tJ) S 
^Hl^ sor i T=t«fl^(S0Rl from the fungus Cercospora n/cot/anae-r elated 

protein from Arabidopsis thaliana', Genebank accession number NP181358)-2] 
i^t a]<^ zj-zv 62%, 89%$] #^^r ^o.^, 5£*V A^S^l -Ml 

Saccharomyces cerevisiae )$] SNZ1, SNZ2, SNZ3 ^r^lrC^zj- Genebank 
accession number Q03148, P53824, P43545)3] <5}*1 i^V ^-^jzfi^ z]-zj- 58%, 61%, 
61%<3] tf^-g: ^1^31 ^1^^. ^-71 oflzl^j-uflo^ ^^^1 -fj-JE cfBfl^ ^ ct-iafl^ 
°1M- d fl7l^l-r|^ ^s^iSSf TJ|SBlc5}t|l5] SOR 1 ^ S|S1^-A1 s$igA£ 

o\] 3g^^^SLS- SM^r JiJife <>}^ £ ^$] ^e^^l 
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B]iE.3L ^5]-^ ^ ^#*V tafi^ ^-o] ^yfl^^o] >^<g Aj-^Aj tilJUoflAi 

25] o}t^a> a^^ 62 % o]a o Vo^ xiq^ 

£ ^Hl^l 7flA] ifl-g- ^ <£3^ ^]S>\ 7 j ^ o_ 7] ^ ^ } 

*b ^f-^ ^$H1 #*Kr ^H, ^^Ji 22] 0>T^A> A^ 

4^7^51 ol^-ofl^ ^^o] mAj-o] ^r*Rr 
< 44 > £t, £ Sl^-E-A] Aj^-Aj ^ §Bl^E]3Ll- §Rr 

o>t:1^a> A]<t if 63 % o]Aj-o] ^]^r W^^H, 68 % ^¥ 

*H^r ?A°) tf^r v}#^is}5l, 90 % °R>£] -tf^* *H^r ?H cju^ v} 
<^7H 4>7l 63 % °R>£] ^^^-S. «W$^2\ -R- 

£ 62 %S] ^lVd^ 3l^*!r ^°H, 5£ A o v 

71 68 % °}<%2i\ tlr^tt ^ ^I^Jl 2S] oj-pl^Aj. a^ ^oi] SOR/SNZ 

Alx| 0>Til^A> A^o^ Afx]^ ti]^-# JlS^fb #71 90 % °]A o T-o} Aj-J£Aj 

^.S. ^ ofl7]Aj-tflol ^e^^X^ q S E]o]-uil^ SOR 1 ^ ^«A^3f 89 

% o]Aj-o} Aj-^Aj o. xlid^Rr 7>^^ JIB}^ ^^m. 



65-22 



<45> I£?b ^2] *3tM3 ^ 7l^# 

18*8.2} ^*HH 227^5] fl^l^lSl 6>u1^a> a4<§ o_ a^-^ ^o] u^^tf. 

^^Jr 2^ 18^3] 31*HH 227^ 5]*)77}x}$) o}x2)^XY *}<*o] 
S. 22] *}r>]±<$ A^oflA-] SOR/SNZ Stolon Sfl^Kr <>M t A[ ^«o] 7 l 

<47> 7>^ H>^§>711^ -8-71 ^ ^ ^ y]^ ^JgE] 



<48> £ ^ #^^1 &<H*1, M.^^^ _2.ElH.ofl S1*M 52. 

< 49 > #Sl^f#efl^-BlH.ir 2-^, o] ^.jt ^g.o] xj-o]^ ojxl*}, 

^« ^ 7]^ ^ 2^§m ZA°]7] nfl ^. 6fl> xi^^V ti j-o] ^ 
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<so> n^S., Sj-g o] 3^ ™fl, HV^^r #sl^B]H.ir SOR/SNZ 51 

<51> #^£r 31 ^ &<>H f #SlTr#5fl^-^ = oH 

lf§f°i ^^>(transcription)(§slTf#£fl^-B]3E.7l- DNA<?1 ^-f) IE^r 
(translation)(§sl J rf#e^H] = 7f RNA°1 *r $l^r §5lW3l 

^^Ktranscription)(l-^-Tf#5ll-$.H]H.7> DNA^I ^-f) (translat ion)(# 

slTf#^^-HlH.7l- RNA<y 3-T-)-i: ^ 91^, =1 Q 0 ]^*] n ^ 

1 ^l^l ^1, ^l^tfl 307fl TT^l^JEL #51 

Tf#5ll^.Bl = 5l-j7 3|-c|5l-3E. sfl^- -fj-^KDNA ^ RNA 5.^0 ^fl 100%£] #iL^ 

^-^7}<4 100%^ ^Ji^o] ^-^^ g^eKSE. 3.7] zJo]^. 
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^7l>^ "AiltH^ 15] <*7H<*0] AJ-^^O] JfW-"Ol5j C]P] 4# 

JlB^tf^, A]<|ttll 10] ca 7 ]x\&g. o]^^. DNA I&^r n^o^JfB] ^A>^ RNA 



<54> ^- ^ofl olo] i U >o] 3.^ - #5)1.$. E} JE-# S^Kr 

AflS^" <S)B] ^ ojaj^ djBj^. tS^^^ofl tfi^ %o\t\- m 

<55> §>7l £ #^2] -gAloflofl^^, A]<gHis lofl 7]^^ <*7H<*S <^<^ 3T| 

^ #s]^Bls.# iS^*Rr #e]Tr#efl o,E]H.# pCAL- 

n(Stratagene, USAH1 #<9«H *flS^ ^B|# P CAtPDX4S ^SJ-jL, o]tf 

«3r P CAtPDX4 *flS^- *jB]# tfl^ofl ^ ^^1^ f , ^ ^s^o,^ xr^w. 

#5]^b]^# ^tSfllfluL, H &7}^ A-^ttiJr lo] <* 7 j 
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<56> neiS-S #7l *fl2^- «3]B^ P CAtPDX4<a uI-bJ-^i}- %°]5L, ^ £ M}- 



<57> ^ EE ^ XH^I, ^l^Rr «o V ^# 

^l^jAS A]^-o] ^ 0 Kg- ojafls)-^ wj-w^ A^*iJr 2^ 6> 

*li^> ^1 3^ ZLSq- -frA>^ ol^o]^ ^ ^ S-A} ^ 7 }^o. ^ 

<58> ^^K!£r Aj^. rf^oj til^olcf. o] 

^t"Sr a^-^r ^s]^ ^€ ^el^A] 

iL-f^Jl 91^. ^1^^ ^^.ofl rf^ajo] alHf^o] Tzj^^Ai^ ^ 

^<Hl ^<*]€ <£3}a1 ^Sl^^IL^ ^-^ £ H <**)1^. 

<59> tt€, S^-§Kr olSl-oflA-1, "A-^ttiJr 2 S] oj-^ 

^ Ai^^f -f}-A>^ ^Sl^B]^"^ A-^i^Jr 2 2\ *>Pl^A> ^<gS 

^l^M^ #Sl^Bl-o] Jg^lsLA-l 3q^S-Al 7 j^g. ^#^1 

^ ^ ^13>H ^S.^ Aj-oj^ o]^ A^WlJr 29] A^2f ^2}- 
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^oj ^7^ <*Ml*Rr «o^°11 91°)*], ^ll^Jl 2^ O^li^r A^S. «1 

<60> ^7HH S-^^E]^^ ^ ^7\}^r ^ Til °H ^l^S H o Vl ^^-S. ^-<?1 

7>^^. ^f, <?!Bl^ -s^^b]^ co^ *-^x> ^1 71 (gene deletion), -frTl^r 
^"wHgene insertion), T-DNA H.^ , t^I? 7fl 2: ^-(homologous recombination) 
S^77J£7d Bfl^JCtransposon tagging), siRNA (small interfering RNA) ^ ^ 
«=>! ^ 

<61> §1-71 ^Sl ^AHH1>|^ o>El^l^ -3-5)]^. b)S.# Aj^^vHofl £^§>^ 

5HiElH.^l Cfl*t olBlAji Tf#efl o.ElH.# *flS^ ^1# 3L^Kr 7flS^- ^Bi 

(pSEN-AtPDX4 «3]B^)# ^7]- n 7flS^- ^}Bl# o}n^.w]-i^ ^^5j-7s]6lli 
{Agrobacterium tumefaciens)°\] ^^^^1^1 ^ °1 ^^^i^^ll- °fl 7175V tfHl <§^J 
^«r^l7l^ 2f^^r 7\ . 71 ^fl 7] T^rfl ^ ^7 r u(- n ^7}# 

s.^ *3£r°] ^x\?>} 71§1-51ji TjxH^ ^av^ m-o]^ + °l<£V±(is} 
7] 3 #20. 

<62> TieiS-S ^ 71 §0] ^^-o. -M^j^ Hj-tf ofl §1^ , ^71 #31^ 7^ 
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Tf#s)l-2-H]=# 5E^Rr ^-§-*INS 
*}±r TEt^l* S^Rr H>^^" ^-§1 TflS^ 

<63> ^tit^CLS. <?!Bl^ -s^^tt- «flA>(RNA DNAHU S.^ Tf#^l-2-B] 

^ &t}. ^, -fr3i*HI ^-§-§Rr <?>El€i -^jo^^i, RNA ^ DNA 

2.^1 ^jsHRr , *\*K transcript ion) i&^r ^ 

(translation) ^ ^-^}$] ^fl^Rr 3H^r. 

<64> ^-71 <^ ^°), A^^is 2£] 0>^^A> A-^ afe n5f -frA]-^ oj-p] A^ <g 



<65> £ ^-^^ ie ^r^l Sl^i, ^]#^ ^^i§>^ ^3.5^ 

y o v ^°il tfl^ ^°14. #7l w D i-^^ Jr. 25] o>ni^A> Ail « -fj-A}^ A] 

<^l«Rr 3#*Rr #311- JE^sRr ^PS^S 

<66> n^JL S^<=Rr <=>1 §HH , ^I^S 22] ^ A-| 
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°1^<H*1 ^sl^B]-^ #71 ^ ^o. 

1-51 ^B]^# S^csrRr ^f#31_2_E] JEL^l ufl^ oVe] - t= # # 

<67> *!r^, #71 x§## <>Hl§Kr ^r£«H °H 

^ ^Ojcf. ^7^3= "AilWi^ 15] <g7H<l<5} ^^ofl #iL^ <y # 



<68> ^ Cf^- #71 ^a.B]^ y o^# £<H*I 

<?o> #7HH # 7 ] ^a.^^ nHl* 
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"Ail \$\ <*7]*\<*°\ ^Jf^ofl Aj-j^O] W-^-o]^ A 0 > 7 1 a- T^t^o] ^E]AJ1^ 

<71> £ 41^*4. ^.SlM- °1^* ^H7} 

<72> <^^H1 1> gflTl^^g 3t|g^Al #3 ^ #gl^Hl^# 

<74> 1-1) °fl 7 R>tfl<3l *flwfl ^ yfl<£ 

<75> 0 fl7l^-cflir ^ ^fls}7lH-, 2% ^3S2( sucrose, pH 

5.7)^- 0.8% °}7}(agar)7} S.^r& MS(Murashige and Skoog salts, Sigma, USA) «fl 

All- ^ 5flHSl Cl-loflAi ^Ufl^C].. ^- A>-g-^ 2.S MS «1|*l*r «1 

^ ^#(misture) ^ B6^(^s-Aj yfl^ Aj-Bflol^. S^ofH «fl 
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22°C^ ^S^H 16/8^1 # ^7]S. S^£]^r 3i^_7) (growth chamber 

<76> 1-2) RNA ^#^f cDNA bH xfls 

<??> ofl^^-tfl cDNA Br^l-tL^^S n>#7l £-3^711 5] ofl 7 )^vtfl £6. 

TRI ^l^(Sigma, USA)^: Al-g-^a} RNAS ^^\^JL, RNAS.^- 
B\ mRNA ^S] 7] H( Pharmacia, USA)^ tCr^r poly(A)+ RNA# 

&&m%tt. = e|-°H (primer )5. AfctfI-(dT) M -i: ^-g-*>^ poly(A)+ RNA^r cDNA ^ 

?lH(Time Saver cDNA synthesis kit, Pharmacia, USA) 5. 7\^$] C DNA# *fl2: 

*r5W. 

<78> 1-3) ^ ^ 1-^^E] = # S^Rr ^ 

<79> °fl7l^-rfl*l Slel^^l ^5|<H $l^fJI ^^5]^r (GeneBank 

accession number NP 195761)^ c^i^l *}&^r 7}^S- §1^ ^il^is g.*} 
s\JL, ^l«rS.^ Bgll\$\ Ai<go] ^h o v^ ^el-ol^^- A^i^s 4S. lE^aL, 

^ltrJL^i fffndms) a^o] s^-sj s^o]^ tM^rSl 1 }. #7l ^- H^M 

x^l- A>-g-§><^ 1-2)^ °fl7l^-tfl cDNA 51^1 tLSi^S-^-E^ 

PCRCpolymerase chain reaction)^: °l-g-§h°i ^^r cDNAH- ^^§1ji ^§1^t}. 
<80> £-5^ cDNA^ ^ ^ 33.2kDa^] ^r*}^* ^ 3097fl^ <>H ^ 

S^Hr 930bp 3.7]^ ^a} sfls. §(0RF)# 7>a]ji & a.*} , s^o] ofl^ 
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(exon)AS. ^sq<H ^*>^J1, AtPDX4iArabidopsis 

tha 1 /anaovr i dox i ne biosynthesis protein 4)S. ^^^r^^f- 
<8i> ^>7l AtPDX4S.^] ^^fe ^li^t ^il # 18«i - 226*1 <>H 5^ 

X\<* JfoHl SOR/SNZ sfl^e) S.*H°]# ^§)-j7 Qo] M- |5]^f«ll^H 
7> Sl^^-^l ^n> o>^^. ^A>^cHl Cflft h o V<^ 

*r*r S^^- ^ *r SUS*^. ^ -fr^H 

^ (over-express i on) °) ^#^1^1 ^f^tr ^Hefli, ^-§1 ^r^^l tfl*r H o Vc H 7l 

9X^^ ^#S]^ , o]^*t ^jcj-oll tfl^ <g^ir ^ ^1*3€ °fl ^ 
2.^S(motif)°11 tfltr <S^1 ttj-^ 1 ^, ^ Tr^i^r^ £>}ri|5^r *\ 

1 cfl^-^ SOR/SNZ sfl^el# ^-frtr ^^7] -fr^ ^r^^^l K0G1606 sfl^e|# ^t 
-fr§}ji oicf. o]e^ 5fl^s]o]i ^^^l ^pI^xv a-^^ ^-7} AtPDX4S.^- 

b\ ^^s]^r ^li^xj; ^1 yj-Ai^- alssfl £ 51 

1^1 S^l^l-^cf. 51 l°il At5gl0410^ °fl7Rl-tf| AtPDX4 ^^-8:, At3gl6050^ 

oflig^ ^wfl^ ^^(GeneBank accession number NP 188226) 

4r, At2g28230^ ^7l^-rflB] A-fls^^e}- tJ| s h] o}t|l <^ SOR 1 ^ 
(GeneBank accession number NP181358)^r, SNZ1, SNZ2 ^ SNZ3 TEr^^ 

M) 31 ti] x-)] ( Saccharomyces cerevisiae) SNZ1, SNZ2 ^ SNZ3 ^^(4^ 
GeneBank accession number Q03148, P53824, P43545)^r 7\A^.A . ^ l°iH 

o>rJl^ ^-i ¥<il^r ^ ^(conserved substitution) 

H^ZL «t ^l$(semi-conserved substitution) *f-&£r "."S. 
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A. ^r^^^rS] oj-^l^AV A]<go] ^-^^ yjj^^v AtPDX 4 of^A} 

S^o>til^ SOR 1 ^A^A AA 62%, 89%5] -g: A^\5l 9X9X°-^ , i£*t 

a}?}S-v}o]a])^ SNZ1, SNZ2, SNZ3 ^^^^3)-^ AA 58%, 61%, 61%^ 

a^ sHmsm. sms. ^ AtPDX4 ^a^= 

S-S] A/xi^- /tfx?, # ^ (homology) M-g-l: Ji^aL $1-^ , ^ 

-fr^r^ ^>^t 7l^# 7>X]i^ 7H1 tfl^ ^l^Hcr -fr^r^l 7^1 tfl^ iLcf 



<82> <^3AH1 2> AtPDX4 -n-^^T-gL-n 3 ^ ^ v ?4Sl^r Mlri M 

<83> 2-1) ^l«fl^^ -fj-E. 

<84> #71 ^jofl 1-3)^7.-1 ^/TO cDNA ^ S^tr DNA 

^( fragment)^ ^/II ^l^S.^^- ff/ndm ^l^rJL^S ^^i^ , pCAL-n ^ 
(Stratagene, USA)^ £azz#l afl^t 5:4: ^%](BglU compatible end ligation ) 
5]- #//7dm afl^rJL^ #S-^r°i P CAtPDX4 7flS^- o^7l 

A i #7l pCAL-n ^B]^ fjrS.l-sl-^^- ^B]E. a^Kcalmodul in-binding peptide 
tag) it^-^j! oj7l nfl^-ofl a o > 71 yll^tL^ ASL^ 

^(calmodulin resin)^l ^ 7fl °]^°) 91^. 

<85> A o v 7l P CAtPDX4 7fl^^- ^jBl# tfl^-^ BL21-Gold(DE3) (Stratagene, USA)°fl ^ 

^J^^H^ Jf, lOO^g/mlS] <y-3Xl^5l(ampicillin)cl S^-^ LB(Lur ia-Bertani 
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broth, USB, USA) nfl^HH 0.D.600 Ur°l 0.7^1 € 37°C<HH 150rpm^.S. 

S«r Bfl^r^^f. ^rS. tfl^ *\}S.^i\ ^A^r %-5L*}7] ^7] ^ 

Hi-ofloil IPTG(isopropyl-D-thiogalactoside)# 2^ ^£ lmM^l ^ 7f*t ^ofl 

2*1 # c| ^yfl§>^rf. ^flyfl^ ^1S# 50mM MgS0 4 ^ 0.4M NaCl°l -g-^€ 50mM-XBf^ 

S^HH w]3E| (potassium phosphate buffer, pH 7.0)5. Afl^^r 3s t=H 4,000xg 
15^- ^^1 ts^ji, 5Lo> -20°C<>1H iL^^tf. 

<86> #7l ^^^^ ^-^1^71 pCAtPDX4 7flS^- ^BjS 

tfl^^Ai ^-Slft -§-#^^8: tfl^S SDS-PAGE# ^r^^h^^f. =L ^ , £ 2^1 51 
^l*r 4^- pCAtPDX4 7flS^- «3]b]s. tfl^oflA-l £-e|*t -g-#<*H 

^ 37kDa 3.71 -g-^i- AtPDX4 ^AA^-^\ £-7}^ 

33.2kDa + ^-S-^ 7J^- 4kDa)# S«^>Jl ^91^ $1 

SHI-g ^ SJ^^f. S. 2^H 37kDa 371^1 -g-^- 

(AtPDX4 -^7i7}S^-Bi ^-7 r ^ 33.2kDa + ^ sgBjH. 

5] ^-7 r ^ 4kDa)# M-Hf^cf. zl^ji eflo] i « 3 ^ cfl^^ rfl^ -g-#*H tfl^r 

511 ^ 2^r AtPDX4 -B-^7 r 7> 3L^€ T-flS^- ^BjS ^^l^ tfl^ #S 

H"( colony) -1^1 -g-#^°11 tfl^r ^^H, efl<?I 4^r y*tf2H3 -fr7d7 r 7l- 3L^€ 7fl^^- 
«]BlJL ^^Td^r^l tfl#$ #5.^ (colony)-2Sl -g-#<*Hl tfl^ ^li}. 
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<87> < ofl 3 > AtPDX4 %32k^ ^ $>g ^ ^M3*H( construct) 71- S/j^l g 
<88> 3-1) AtPDX4 fr^^Hl tfl^r ^El^fli =^^^7\ ^^^i* °fl7l^-tfl^ 

7^ 

AtPDX4 ^^d.AA 0 Je]aJ1aw o >^ S ^^^«r 0 fl7l^-cfl# ^1S§H 

<90 > 55. a^ls] ji, ^l^s.^ Bgl 11^ A^o] ^^-^ ^ y o Vl t H&r^H 

^ A]<gHis S.A £] 3. , 7-11 ffjL^ AZwI^l A^o] ^« 0 >^ S^l^f 

ol-g-§>c^ ofl 7 ]^-tfl5] cDNAS-^-Bi pCR^r <>l-g-*H AtPDX4 cDNA# ^E]^^ 
^SV^tf. 4> 7 i D NA# ^fl^jr^. Bgl 11^ XbalSLS- ^rP§}ji, ^>Al7l^l TO^j 
5] xlAj-lt- n)Sl-7l iBsfli tSf ^f?l -n-7^7}o] se/?i as^Sl STi 

o. y>tr^. pSEN i*l EH fS-^SH AtPDX4 -fr^T-Hl ^ *t °>El ^ *fl 

°] pSEN-AtPDX4 7fls^i- «31b11- ^^V^t}-. 4 v 7H1t] se/ 7i 3±5..£.El^ ^1#^ ^J^- 
T^TlHl ^Ef #€5l^r -fr^H T^gfl ^-ol^^ 5Hrt}. M , £ 3<=H] pSEN ^E^ 
pSEN-AtPDX4 ^El^ £Als)c^ $|t^. £ 3ofl a] Ca)°fl ^ 

pSEN ^El^l ^ojjz., ( b )6)] ^X\Q ^ pSEN-AtPDX4 7flS^ ^olrf. 
£ BAR^r yl-^El- *fls;*H tfl^ ^^-i: ^f^Kr Z»r 

(phosphinothr icin acetyl transferase gene)# 7 r sl7l5L, RB^ -2-^-^ ^^ll(Right 
Border), LB^r €^ 7j ^ (Left Border), P35Sfe CaMV 35S RNA^l HSSBl, 35S 
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poly A^r CaMV 35S RNA poly A, PSEN^ senl , Nos polyA— i^-^l ^ 

tt ^i^f (nopal ine synthase gene)£] polyAH- 7>e|^li^-. 
<9i> P SEN-AtPDX4 ^# oj-^^Mi-^e]^- 34 a] ofl^ 

( Agrobacterium tumefaciens HI H^BSS^l ©I ^ (elect roporat ion) y o Vl ^^- °l-§-«r 
^ S^Al^rf. o}^^7 Bfl^^j-i: 28THH 0.D. 600 ^T°l 1.0^1 

% nfl^l wfl^^S, 25 "C^ S.OOOrpm^S. 10^- ^ ^ 
<t^€ 2^ O.D. 6 oo^°l 2.0^1 € HAA Infiltration 

MediumClM; IX MS SALTS, IX B5 vitamin, 5% sucrose, 0.005% Si lwet L-77, Lehle 
Seed, USA) ufl*H . 4^ ofl7H>tfl# ^ ^ (vacuum chamber)^] $1 

^ oj-zi^M]-^^ o. ^Hj-oflofl ^xlAj^lJl, 10^ ^<?> 10 4 Pa^l ^§H1 ^ 

*1 3s °fl7l^-rfl# 24^ ^o> #5HM afl (polyethylene bagHl ¥53^-. 

°fl7l^>rfll- ?fl4? -fl^SM^ ^x>(Tl)# ^^-sv^cf. ^25^ 
^^sq^l ^ o>^^(wild type) °fl7l^-tfl ^ <?>e]^ AtPDX4 -fr^7>7> S^- 
3*1 ^ ^jB] (pSEN ^BD^S ^^^«t^1 ofl7l^-tfl# Ar-g-Sr&ch 

<92> 3-2) Tl ^ T2 ofl7l^-tflSl ^ -g-^ 

<93> ^A]ofl 3-1) ^T-i^ ^-o] ^^jg-^t ofl7l^>rflo]lA-] ^^-^ ^A}^ 0.1% 

ul^Hf(Basta) A^A<&* , ^) -g-^H 30^- ^<?l ^*l>M7l JI Hfl <#1§- o.^.^ 
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5S) A SH^H^ ofl 7 l^-cfl SAf§>^rf. ^^^^ ofl 7 l 

^tfl^r tfl^^(<?>B]^^ ^tfZH* -fr^l^r Q£r ^(pSEN ^BD^O-S. ^ 

<94> ^t^, AtPDX4 -fr^Hl tfl* (construct )S. ^ 

T2 ^7 r # wJ-o} o]s.^ sg^o] ^^mx]^ ^ 7H1 

^Til ^^^1 ^o^^tf. -f^, T 2 ^7l^-tfl# ifl «H 

12.5 mg/L PPTCphosphinothricin, Duchefa, Nether lands )# MS ufl^Hl ^ul, 3<H 
^o> 7^ ^e](4°C)^t 1207fl^ T2 ^7># 2.5 mg/L 

HCKpyridoxine-HCDCSigma, USA)°1 ^7}$\A^\- ^7f£]x] ^ MS ^A^r X^*Kr 
AA 27fl(# 47fl)^ sflH^ ^(30 ^7 r /sllH^ ^40^ ^yfl^r^^f. 
<95> n 7°d ^91 sq^s-xioi ^7V€ ^lsel t}4HH ^yfl^r 34-, 227fl^ 

7fl^7> ^^>^Ji, °fl7l3-tfl<q- ^ Bfl e &^s\A 

^1^1 ^^>^3L, ©1# tflJf^ ^ *l*fl a ^ 

^ B^g-i: Ji^&tlCE. 5a ^ £ 5b %^). *r€, 19<H ^ 3}5]=-X)ol ^7>€ 
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^7]-^ 5t)5]S-Al<3] ^§>7l nfl^S ^ , ^ 7 ]-£] 

*1 ^ 7fltifl*t ^-f , 197fl2l 7fl^n>o] a^^jt., o]§ tfl^ 

^ ^^Hr « S ^Hl ^ iHVf W #^§>^^-. 5&*r 

£ 5d ^715] ^S^Alo] ^7}^ yfl^HH <|Jc^ ^]A> 7 fl 

^1 ^ 1 copy^l tfl^ ^hIaJ^ e]-o]o] AjAj-^o] h.^ yj (mutant :wi Id type = 3: 
l)°fl ^^I^Rr ols]^ _M^> T2 ^71^-tflo] a^^^l ^-aJ 

^ $1$^. a o v 7 ] AtPDX4 -fr^M tfl^ °rE|^i 

(construct)S. ^]#*)l7} ^ s^a] ^ ^^l^^r ^-^1^: 

<96> EE ft, -fr^Hl °^\%^ (construct )S. M*!^ *§*J 

^ 3) 5]-^ a} ^| en] cf^ tilBfnl B6^<^1 ^§ r °i *14 0 1 -fr3E.il ^1 

# ^-^1§>71 T2 ^*i«r ofl 7 lAj-cfl^ ^0.0] t^-E.^, s^s- 

#-5-<yA>o] ^ 7 yd\} o]sfl a]^7]l ^ViL&ch -*Mi, T2 ^7] 

^-cfll- ^^^-71 12.5 mg/L PPKphosphinothricin, Duchefa, Netherlands) 
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# MS *fl*H "451, 3<H ^9} ^s](4°C)*b 307^ T2 ^7f# 0.5 
mg/L ^£5] Ttj^s-Ai-HCl (Sigma, USA), 3i|3l=-A>ni-2HCl(pyridoxamine- 

2HCl)(Sigma, USA), s) s}^-#-HCl(pyridoxal-HCl) (Sigma, USA), ^Sr 

5-SI4KSigma, USA)^1 zj-zj- ^ 7}-S| 7l 14 ^7}s\*\ ^ MS yfl^l# S^Kr sflHe] 

<97> ^3f, 7^ ^<?l 3t)s]S.Alol ^7>^ SflHS) C] ^ °H >H 7fl Bfl *V ^ -f , 267fl<3] 

«r^, ^el^Aio] ^7V£]xl ^ 5)1^^ ^flyfl^ ^jjL > 2 l7fl^ 7fl 

^1^1 ^^^ui, °1# tflJf^ xj^l ^a o v oi ^^o,] ^ o|o]^ jg-sj- 
^4>oi ^^t)-. n^ji rf^ tilEj-i?! B6^1 ^7V^ ^4^H 7flyfl*l; ^ 

* Ji<^&tK5. 6a, £ 6b, £ 6c, 5. 6d, H6e %S). t^e^ # 7 1 ^ 
*>tt ^5-1 tilEfi?! B65" # 5i(e|S.Al^ 7^S.# 2]^^o.S. 74 £-3. 
^Mf^M, -^^7>S] §S]^#e^El3L7> XI ^ ^1^1 7fl^ S3 6 ! 

7l^# ^ |§-5] ^ B) 3E. , >8-7l l-^Wefl^^^l ^ #TZ\&^ TT 
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S. ^ ^Ml§Rr «o V ^, ^#^r ^^1§> 

#^^1 «o V ^, ^ ^-7) ^3.^ S^"§> 



65-40 



1^*8- 1] 

§>7l ( a ), (b), (c) m (d)^ te]Tt5UE]HfS °1^-<H*I ^3 

(a) ^il^S 2^1 o]-^^ S^Rr ^€ #51tt#^1 

(c) ^il^lJL 2^1 7l^fl^ o}ultA> m^-s^ 
2] 

^<*i£jr 2^1 7]^^ f>T3l^A> Jf£-£r SOR/SNZ sfl^sl 

[3^8" 3] 
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^-7} ^t^Ji. 2°fl 7}^^_ o>^i^a> x\<£$j\ ^^^o] Jf^-o. SOR/SNZ sfl^e| 
4] 

[^"tf 5] 
6] 

13^8" 7] 
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8] 
9] 

13^8" 10] 

11] 

#Sl^Bl3Ll- 3^<?Rr #^Tf#ell.2-El3E.o]l tfl^ o>Bl ^#31^31. 
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rs^g- 12] 

13] 

^112*J- 71^2] ^^^1- «flE^S. U^SlSMfl. 

14] 
15] 

^•i^^iS 2^1 7l^fl^ oj-pl^AV *|<g as} -^A}*V a^s. ^l^^^l ^5} 
16] 

A J-7l #31^ *flll*J- 71^5] o>B]Aj1i Tf^5fl^B|H.# ^#^1^^ 5L<y§Rr 

#315 X1S-§Kr ^^-S §Rr, <*z\]-5}±r 
17] 

^-71 ^rTflir, *flll*J- 71^*1 ^>B]^1^ Tr#^^E]=# S^Rr ^ ^ 
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18] 

^m^Wl 51 ^Kr SL^Hr ^ 

§Kr, «^ <^i*Kr u-^. 

19] 

S o>riS^lel^- ^M^oti^l- ^#3H<*fl 51 

^ ^P3°.5L §Rr, ^]#^ ^*fl§Kr «o Vl ^. 

13^8" 20] 

A o V 7l ^}7], -fr^*} T-DNA 51 <^ , W S^fi^it 

^ Bfl^J ^ siRNAi^S. ^o\]A] o]± ^ 71-Xl w o V^Hl o^o} 

^S^S §Hr, ^]#^ ^ x|^ h o >^. 

21] 
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22] 

^121^H1 SH^i, 

^-7) #^£r 71^5] <?>B]AJ1^ -^0^5=0] ^o. sj-i^ 

23] 

y ^J^-S- *Ml*Rr 
[^^3" 24] 

A o V 7l *flll*J- 7l^S] o>B]aJ1^ Tf#5ll^.E]^# X^Kr ^flS^- «3]Ei 

5. ^^^«r^l<a ?A^r 3^ A)^-oj ^^-o. O^}^ ^-^^ 

25] 

^121^H1 SH^i, 

^7] #^£r, 71^5] <?>E]AJ1^ -s^o^xr^. X^Rr ^2^" B] 
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13^8- 26] 
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[51 1] 



At5gl0410 

At2g38230 

At3gl6050 

snz3 

snz2 

snzl 



MEG — TGVVAVYGNG A ITEAK-KSPFSVKVGLAQMLRGGV IMDVVNAEQAR I AEE 52 

MAG TGVVAVYGEGAMTETKQKSPFSVKVGLAQMLRGGV IMDVVNAEQAR I AEE 53 

MADQAMTDQDQGAVTLYSGT A ITD AKKNHPFSVKVGLAQ VLRGG A I VE VSS VNQ AKL AES 60 

MS EFKVKTGLAQMLKGG V IMDVVTPEQAI IAER 33 

MS EFKVKTGLAQMLKGG V IMDVVTPEQAI IAER 33 

MTG EDFK I KSGLAQMLKGG V IMD VVTPEQ AK I AEK 35 

ss *:*****:*:***::*:*»:** 



At5gl0410 

At2g38230 

At3gl6050 

snz3 

snz2 

snzl 



AGACAVMALERVPAD IRAQGGVARMSDPQM IKE IKQAVT I P VMAK AR I GHF VEAQI LEA I 112 

AGACAVMALERVPAD IRAQGGVARMSDPEM IKE IKNAVT IPVMAKARIGHFVEAQI LEA I 113 

AGACSVIVSD PVRSRGGVRRMPDPVL IKE VKRAVS VP VMARARVGHF VEAQI LESL 116 

AG ACA VMALER I PADMRKSGQ VCRMSDPRM IKE IMEAVS I P VMAK VR I GHF VEAQI LEEL 9 3 

AGACAVMALER I PADMRKSGQVCRMSDPRM IKE IMEAVS IPVMAKVRIGHFVEAQI LEEL 93 

SGACAVMALES I PADMRKSGKVCRMSDPKM IKD IMNSVS I P VMAK VR I GHF VEAQI I EAL 95 



: « : 



s sc a s s b * 



At5gl0410 

At2g38230 

At3gl6050 

snz3 

snz2 

snzl 



GIDYI DESEVLTLADEDHH 
GVDYVDESEVLTLADEDNH 
AVDYI DESE I I SVADDDHF 
QVDY I DESEVLTPADWTHH 
QVDY I DESEVLTPADWTHH 
EVDYI DESEVLTPADWTHH 
:**:*««?::: * & 



I NKHNFR I PF VCGCRNLGE ALRR IREGA AMI RTKG— E AGTG 171 

I NKHNFK I PF VCGCRNLGE ALRR IREGA AMI RTKG— E AGTG 172 

I NKHNFRSPF I CGCRDTGE ALRR IREGA AMI RIQGDLTATG 176 

I EKHNFK VPFVCGAKDLGEALRR INEGA AMI RTKG— E AGTG 152 

I EKHNFK VPFVCGAKDLGEALRR INEGA AMI RTKG— E AGTG 152 

I EKDKFKVPFVCGAKDLGEALRR INEGAAMIRTKG— EAGTG 154 
: % : * $ : * * :: ******* ******* . & ; $3 



At5gl0410 

At2g38230 

At3gl6050 

snz3 

snz2 

snzl 



Nil EAVRHVRSVNGD IRVLRN — MDDDEVFTFAKKLAAPYDLVMQTKQLGRLPVVQF AAG 229 
NV VEA VRH VRS VNG A I RLLRS — MDDDEVFTYAKK I AAP YDL VVQTKELGRLPV VQF AAG 230 
NI AETVKNVRSLMGE VRVLNN — MDDDEVFTFAKK I SAP YDL VAQTKQMGR VPV VQF ASG 234 
DVSEAVKH I TK I KAE IQQYKENLKTESDFAAKATELRVPVDLLKTTLSEGKLPVVNFAAG 212 
DVSEAVKH I TK I KAE IQQYKENLKTESDFAAKATELRVPVDLLKTTLSEGKLPVVNFAAG 212 
DVSEAVKH I RR I TEE I K ACQQ— LKSEDD I AKVAEEMRVPVSLLKDVLEKGKLPVVNF AAG 213 



At5gl0410 

At2g38230 

At3gl6050 

snz3 

snz2 

snzl 



GVATPADAALMMQLGCDGVF VGSG IFKSGDPARRARA I VQA VTH YSDPEML VEVSCGLGE 289 

GVATPADAALMMQLGCDGVFVGSGVFKSGDPVKRAKAI VQAVTNYRDAAVLAEVSCGLGE 290 

GI TTPADAALMMQLGCDGVF VGSE VFDGPDPFKKLRS I VQAVQH YNDPHVLAEMSSGLEN 294 

GVATPADAALLMQLGCEGVF VGSG I FKSSDPEKLACA I VEATTH YDNP AKLLQVSSDLGD 272 

GVATPADAALLMQLGCEGVFVGSG IFKSSDPEKLACAI VEATTHYDNPAKLLQISSDLGD 272 

GVATPADAALLMQLGCDGVF VGSG I FKSSNPVR LATA V VEATTH FDNPSKLLE VSS DLGE 273 
s : : sb^sbbs : ssbsk : usaaBw : * :» : ::*:* :: : as : : jj s : 



At5gl0410 

At2g38230 

At3gl6050 

snz3 

snz2 

snzl 



AMVGI NLNDEKVERFANRSE 309 

AMVGLNLDD-KVERF ASRSE 309 

AMESLN VRGDR I QDFGQGSV 314 

LMGGI S IQSINEAGGKNGARLSEIGW 298 

LMGGI S IQS INEAGGKNGARLSE I GW 298 

LMGGVSIESISHAS NGVRLSE I GW 297 
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2] 
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3] 



□ .ID 


□ S3 




355 


" SAFl 






p a lyA 







L3 



□ T7 



P35E 



1 2B 


□ .23 






Mas 






p a lyA 



i 



FIB 



5nr (kta) 



LB 



355 
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[5= 4] 
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[51 5a] 




65-52 



5b] 




65-53 



5c] 
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5d] 



6a] 
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6b] 
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[51 6d] 



6e] 




65-61 



<110> GENOMINE INC. 

KOREA RESEARCH INSTITUTE OF CHEMICAL TECHNOLOGY 
<120> Polynucleotide Coding Polypeptide Having Function Related to 

Pyridoxine Biosynthesis 
<160> 6 

<170> Kopatentln 1.71 
<210> 1 
<211> 1297 
<212> DNA 

<213> Arabidopsis thaliana 
<400> 1 



t c&ct at aaa. 


gccgat ccat 


agat aaacga 


ggaccggcca 


gaaatcgett caccattccc 


DU 


o o o 1" i~ i~ 

ddd L C L C I C I 


i cca 1 1 1 1 c i 


ccacacaaa i 


I L C L C I I Cdd 


IClCCgd I dd LggddggddC 


1 90 


CggCgL Lglg 


gcggtgt acg 


gt aacggtgc 


gat aacggag 


gcgaagaaat ctcccttctc 




cgtgaaggt c 


ggl I IggCtC 


agat get ccg 


LggLggtgl I 


atcatggatg tcgtcaacgc 




cgagcaagct 


cgtatcgccg 


aggaggctgg 


tgcttgcgcc 


gtcatggctt tggagcgtgt 


300 


tcctgctgat 


atccgcgctc 


aaggaggcgt 


cgctcgtatg 


agcgatccac aaatgattaa 


360 


agaaatcaaa 


caagccgtta 


egattceggt 


gatggctaag 


gctaggattg gtcatttcgt 


420 


tgaagctcag 


atccttgaag 


caattggaat 


cgattacatc 


gatgagagcg aggttttgac 


480 


tcttgctgat 


gaagatcatc 


acatcaacaa 


gcataatttc 


cggatcccgt tegtttgegg 


540 


ttgccggaat 


ctcggcgagg 


ctctgaggag 


gatccgtgaa 


ggtgcggcga tgattaggac 


600 


caaaggtgaa 


gctggaaccg 


gtaacattat 


tgaagctgtg 


aggcatgtga ggtctgttaa 


660 


tggtgacatt 


agggttttgc 


gaaacatgga 


tgatgatgag 


gttttcactt tegctaagaa 


720 


attagccgct 


ccgtacgatc 


tegtgatgea 


gactaagcag 


cttggtcgtc ttcctgtagt 


780 


ccaattcgcc 


gccggtggag 


tggctactcc 


ggctgatgea 


gctctcatga tgcagcttgg 


840 


atgtgatggt 


gtctttgttg 


gttctggtat 


cttcaagagc 


ggtgacccag ctcgtcgtgc 


900 


acgtgccatt 


gttcaggctg 


tgactcatta 


cagtgaccct 


gaga t get tg tggaggtgag 


960 


ctgtgggctt 


ggagaagcca 


tggttgggat 


caatctcaac 


gatgagaagg ttgagaggtt 


1020 


cgctaatcgc 


tccgagtgat 


caaagaaata 


aaaggtaaaa 


tatctcagac gaaatggttt 


1080 


cagaattt tc 


tcagaccat t 


ttgcagtaat 


ctctttgaaa 


agaagaagat gat gat at tg 


1140 


ttggtagttt 


gtatcctttg 


tgttttcctt 


ataatctttg 


atagtctttt gttattgtaa 


1200 


ctcgtaatcc 


ctttgcaaga 


acaagtt tgt 


cagttataat 


aatgtactac tctcttgatc 


1260 


gatcagttgg 


ttttgaatct 


gatatattct 


tcgatcc 




1297 



<210> 2 
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<211> 309 
<212> PRT 

<213> Arabidopsis thaliana 
<400> 2 

Met Glu Gly Thr Gly Val Val Ala Val Tyr Gly Asn Gly Ala lie Thr 

15 10 15 Glu Ala Lys Lys Ser Pro Phe Ser Val Lys Val 

Gly Leu Ala Gin Met 

20 25 30 

Leu Arg Gly Gly Val He Met Asp Val Val Asn Ala Glu Gin Ala Arg 

35 40 45 

He Ala Glu Glu Ala Gly Ala Cys Ala Val Met Ala Leu Glu Arg Val 

50 55 60 

Pro Ala Asp He Arg Ala Gin Gly Gly Val Ala Arg Met Ser Asp Pro 
65 70 75 80 

Gin Met He Lys Glu He Lys Gin Ala Val Thr He Pro Val Met Ala 

85 90 95 

Lys Ala Arg He Gly His Phe Val Glu Ala Gin He Leu Glu Ala He 

100 105 110 

Gly He Asp Tyr He Asp Glu Ser Glu Val Leu Thr Leu Ala Asp Glu 

115 120 125 

Asp His His He Asn Lys His Asn Phe Arg He Pro Phe Val Cys Gly 

130 135 140 

Cys Arg Asn Leu Gly Glu Ala Leu Arg Arg He Arg Glu Gly Ala Ala 
145 150 155 160 

Met He Arg Thr Lys Gly Glu Ala Gly Thr Gly Asn He He Glu Ala 

165 170 175 

Val Arg His Val Arg Ser Val Asn Gly Asp He Arg Val Leu Arg Asn 

180 185 190 

Met Asp Asp Asp Glu Val Phe Thr Phe Ala Lys Lys Leu Ala Ala Pro 

195 200 205 

Tyr Asp Leu Val Met Gin Thr Lys Gin Leu Gly Arg Leu Pro Val Val 

210 215 220 

Gin Phe Ala Ala Gly Gly Val Ala Thr Pro Ala Asp Ala Ala Leu Met 
225 230 235 240 

Met Gin Leu Gly Cys Asp Gly Val Phe Val Gly Ser Gly He Phe Lys 
245 250 255 

65-63 



Ser Gly Asp Pro Ala Arg Arg Ala Arg Ala He Val Gin Ala Val Thr 

260 265 270 

His Tyr Ser Asp Pro Glu Met Leu Val Glu Val Ser Cys Gly Leu Gly 

275 280 285 

Glu Ala Met Val Gly He Asn Leu Asn Asp Glu Lys Val Glu Arg Phe 

290 295 300 

Ala Asn Arg Ser Glu 
305 

<210> 3 
<211> 30 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Sense primer 
<400> 3 

gaagatctat ggaaggaacc ggcgttgtgg 
<210> 4 
<211> 32 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Ant i sense pr imer 
<400> 4 

cgaagctttt ataactgaca aacttgttct tg 
<210> 5 
<211> 29 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Sense primer 
<400> 5 

gaagatctca ctcggagcga ttagcgaac 
<210> 6 
<211> 30 
<212> DNA 

<213> Artificial Sequence 
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<220> 

<223> Ant i sense primer 
<400> 6 

gctctagatg gaaggaaccg gcgttgtggc 30 
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